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SimTTTiary
Data aggregation across industries has been shown to be inappropriate
in describing correlates of business firm profitability. This study suggests
a further qualification to this analysis; the dominant marketing strategies
of individual firms within an industry must be taken into account when esti-
mating the profitability equation.

INTRODUCTION
Industrial economists have long been interested in explaining
variations in business firm performance across industries (for example:
Dorfman and Steiner 195A, Gort 1963, Grether 1966, Scherer 1970, Shepard
1970, Grether 1970). Recently, a substantial amount of research on this
topic area has been surfacing in the marketing literature as exemplified
by Thorelli (1977). The PIMS (Profit Impact of Marketing Strategies)
program of the Strategic Planning Institute has developed an extensive
data base on various strategic, structural, and performance character-
istics of business firms across various industries resulting in a ntmiber
of published articles (for example: Schoeffler, et. al. 1974, Buzzell,
et. al. 1975, Schoeffler 1977, Buzzell and Farris 1977).
Much of this research assumes that variable relationships may be
appropriately estimated by analyzing data from a cross section of firms
representing various industries. "Natural business laws" are assinned
to exist regardless of industry classification. Bass, et. al.
,
(1977)
indicate this may be a questionable assumption, that if relationships
are not homogeneous across the sample (i.e., if factors perculiar to an
industry or class of goods are not accounted for in the model) , then the
estimates of variable relationships will be biased.
Empirical results from Porter (1974), Bass (1975), Cattin and
Wittink (1976), and Bass, et. al. (1977, 1978) indicate that the
homogeneity assxjnption does not hold across industries. Variable
relationships have been shown to vary in strength, significance, and
sign across industries or groupings of industries. As a result of
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these findings, Bass, et. al. (1978) conclude that to arbitrarily
aggregate firms across industries will produce biased parameter
estimates.
Another issue, however, needs to be addressed when analyzing busi-
ness firm profitability. Due to the general nature of industry classifi-
cations which do not necessarily reflect the competitive environment
faced by and/or the marketing strategies available to individual firms,
even aggregation of firms within industries may not be justified.
Bass, et . al
.
(1978) suggest that variable relationships may not be
homogeneous within specific industries although they do not address
this issue empirically. Other studies (for example: McGraw-Hill 1969)
find almost as much variation among firms in the same industry as among
firms across industries.
The objective of this paper is to show that pooling firms within
an industry may also bias parameter estimates. The basis for this
contention is that intraindustry variation in structure based on
general marketing strategies can alter the impact certain variables
(e.g., order size, inventory turnover) have on business firm financial
performance.
A general argvnaent as to how varying marketing strategies can
alter the nature of variable relationships within an industry is
presented. Then, the methodology surrounding a study of wholesalers
in the medical supply and equipment channel designed to test the intra-
indxistry homogeneity assumption is described followed by results of
the data analysis.
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DIFFERENCES IN VARIABLE RELATIONSHIPS
BASED ON INTRAINDUSTRY MARKETING STRATEGY
Bass, et« al. (1977) disctiss two divergent points of view regarding
the explanation of bvisiness firm performance. Nourse and Drury (1938)
indicate that influences specific to the management of individual firms
are the major determinants of financial performance. Under this ration-
ale, attempts to explain performance through a cross-sectional study of
business firms would be pointless and misleading since every firm is
posited to be a unique entity. On the other hand. Mason (1939) argues
that a deterministic relationship exists between market structure and
performance. "Natural business laws" are seen to exist across varying
industries in this approach. This has been the logic behind the gather^
ing and analyses of the PIMS data base.
Nourse and Drury's (1938) viewpoint, while extreme, nonetheless
forms the foundation for the rationale in this study. The fact that
management differs across firms may not have a dominant impact on
performance, per se . However, the market segmentation decision made
by a firm's management may significantly alter the internal structure
of the organization and the specific external environment to which it
must respond compared to other firms in the industry following differ-
ent marketing strategy profiles. The segmentation decision is extremely
important in its own right because market choice determines the char^
acter of a firm's present and future business opportunity (Kotler 1976).
More importantly, the market segmentation decision will limit the
range of options available to the firm with regard to its organization
and use of resources in creating offers that appeal to selected markets.
Thus, strategy surrounding the marketing mix variables will, in large
part, be driven by the firm's selection of target markets.
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It appears that because the segnentation decision is so important
in effectively structuring a firm, its resources, and its other
marketing strategy variables, the primary determinants of a firm's
financial performance may vary depending upon the nature of that
decision (e.g., a concentrated versxis a differentiated strategy in
Kotler's (1976) terminology). As a result, natural business laws
may exist only in the context of similar marketing strategies within
an industry. Given this rationale, if business firm financial per-
formance is to be studied, dominant marketing strategies would have
to be identified in specific industries, firms would have to be
classified into one of the strategy groupings, and data analyses
would have to account for each strategy grouping.
METHOD
Channel Setting
The medical supply and equipment channel was selected as the
setting for this study with independent wholesale firms as the units
of analysis. Most of these are closely held and owner managed firms
which operate local distribution facilities, carry inventories, provide
a full range of logistics services, provide credit, and utilize field
sales personnel. Distinct market segments within this industry include
(in order of their overall size) hospitals, physicians, nursing homes,
laboratories, laity (i.e., sales direct to consumers), government
agencies (i.e., other than government hospitals), and industrial clinics.
Items in a wholesaler's t37pical inventory assortment may range from
simple tongue depressors to complex medical /electronic equipment.
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The Market Segmentation Decision
Pre-study interviews with a number of medical supply and equipment
channel members suggested, as expected, that the distribution of a
wholesaling firm's sales among the available market segments drama-
tically affect its strategy and operations design as well as the basic
character of the firm's market opportunities, A number of wholesaling
firms in this channel follow a strategy of concentrating their efforts
in either the hospital or the physician segments due to their relative
size. While some of them may have reasonably large percentages of
sales from other segments (i.e., 30 to 45 percent), these firms gear
their operations to their primary segment. These wholesaling firms
can be classified as either (1) hospital concentrated or (2) physician
concentrated in terms of their general segmentation strategy.
Another segmentation strategy some wholesaling firms follow in
this channel is to strive to serve multiple segments. A primary
segment around which the firm organizes its operations cannot be
identified under this approach which will be called a mixed segmenta-
tion strategy. For example, a firm might choose to give equal emphasis
to the hospital, physician, and nursing home segments because of some-
what similar product and logistics requirements, costs, and bargaining
behaviors among them.
Note that wholesaling firms following the mixed segmentation
strategy are not necessarily following a differentiated strategy
where separate marketing programs are designed for each segment
(Kotler 1972). Indeed, Stephenson (1976) indicates that many "mixed"
firms in this channel follow an undifferentiated strategy where one
marketing mix is designed to serve all the segments.
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The Hospital Concentrated Strategy . Hospitals represent the
largest segment in the industry with the greatest recent and future
projected growth (Stephenson 1977). For firms concentrating on the
hospital segment, total operating expenses tend to be low because of
large size orders which tend to minimize selling, delivery, and order
processing expenses. The depth of each product line is relatively
low, diminishing inventory expenses. Inventory tiirnover tends to be
relatively high here as a result.
However, firms with hospitals as their primary market face intense
price competition, buyer price sensitivity, and competitive bid practices.
As a result, the gross margin possibilities are relatively low in this
segment.
The Physician Concentrated Strategy . Recent and projected expansion
of the physician market is much more protracted than the hospital market
(Stephenson 1977), However, gross margins are relatively high here as
a resxilt of small volume purchasing, relatively low price sensitivity,
and high service requirements. The degree of competitive intensity in
this segment is moderate in comparison to the hospital segment (Stephenson
1976),
Centering in this segment also has some drawbacks. Total expenses
are relatively high because of the small volume purchasing and high
service requirements which increase order processing, warehousing,
delivery, and selling expenses. The depth of each product line tends
to be very high. Inventory turnover is relatively low for physician
firms in comparison with hospital firms.
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The Mixed Strategy . It is more difficult to characterize a
wholesaling firm following a mixed strategy because it has no obvious
segment on which to base its operations. However, it is clear that
operational difficulties will be encountered when dealing with multiple
markets. The sales force must sell to a heterogeneous group of
buyers each with varying needs and demands. The order processing
function must handle a wide diversity of orders in terms of size and
composition. The mixing of varying sets of inventory requirements
\rLll increase inventory requirements relative to overall sales volume
(Stephenson 1977). The schedxiling of deliveries to customers will be
more difficult. All of these considerations will lead to a tendency
for higher operating expenses and lower inventory turnover for firms
in this category whether or not they follow a differentiated or un-
differentiated strategy.
The attractiveness of this strategy lies in the possibility of
increased sales opporttmity resulting from a large customer base. Whole-
saling firms following a mixed strategy attempt to trade off structural
characteristics of the available segments to enhance performance.
Management must foster the ability to reap those benefits unique to
each segment and, hopefully, recognize the necessity of designing
unique profit strategies to be consistent with successful exploita-
tion of different market segments. As a result, Nourse and Drury's
(1938) logic that profit performance may be largely dependent on the
management of individual firms may be particxilarly applicable to
firms following a mixed segmentation strategy.
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Selected Variables to Explain Profitability
The profitability of each wholesale firm as measured by its pre-
tax profit or net operating income is the dependent variable in this
paper. Independent variables were selected centering on four areas
of management which are extremely critical to the success of whole-
salers in this channel: (1) management of the sales force; (2) manage-
ment of firm size; (3) asset management; and (4) financial management.
The management of gross margin and total expenses were not included
because they (1) have a fundamental linkage in the calculation of net
operating Income and (2) are positively correlated at ,88 due to the
structural characteristics in this channel.
Table 1 exhibits the variables selected to exemplify these four
areas of management. No formal research hypotheses are developed in
this study. However, it is expected that the significance and nature
of the relationships between the Independent variables and profitability
will vary in each area based on the market segmentation strategy of the
wholesaling firm. The following sub-sections will briefly describe
some of these a^ priori expectations with some of the more important
independent variables as identified in pre-study interviews. It is
anticipated that the independent variables will be most effective in
explaining hospital and physician firm profitability because of struc-
tural characteristics in these segments. The variables may be least
effective in explaining mixed firm profitability because these firms
exhibit little interflrm continuity or consistency because of high
variation in mixes of business among them.
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Management of the Sales Force . A primary objective of most
hospital firm sales forces is to generate high sales volume to offset
relatively low gross margins. The independent variables under this
area deal generally with sales volume and its breakdown and may be
relatively important for such firms. For example, if a hospital firm
has a low average order size, its sales force (1) may not be generating
enough sales volume to offset the low margins and/or (2) may have
unusually high order processing, warehouse, and delivery expenses
which further hamper profitability. Additionally, having a relatively
high percentage of equipment sales may be critical for hospital firms.
While margins for hospital equipment are similar to those for hospital
supplies, their large per-item sales value will help to offset the
low margin picture in this segment by generating a higher overall
sales volume for the firm.
On the other hand, the sales force for physician and mixed firms
must be concerned with maintaining high gross margins. If they over-
emphasize high sales volume, it may come at the expense of the firm's
gross margin and may actually hamper profitability. Given this reason-
ing plus the structural characteristics these firms face, average order
size may be relatively unimportant for physician and mixed firms. A
high percentage of equipment sales is unattainable for physician and
mixed firms and thus this variable may be unrelated to their profitability.
Management of Firm Size . Average growth over 1972 to 1976 may be
most important for physician firms. Growth in this segment has been
more constrained than in the hospital segment and thus may be more
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crltlcal for these firms. Average growth may be unrelated if not
Inversely related to a mixed firm's profitability. Because of the
coordination problem Involved in dealing with multiple segments, an
unconstrained or relatively high level of growth may actually decrease
their profitability.
Asset Management . Stephenson (1977) reports that asset management
is an extremely important element to emphasize for wholesaling firms,
since 35 to 50% of their total investment is typically tied up in
inventory. Attaining high inventory turnover is an attractive character-
istic of selling to hospitals. A hospital firm's ability to enhance
inventory turnover may be highly related to its profitability, especially
considering the low margins in this segment. Inventory turnover may
have a less critical impact on physician and mixed firm profitability.
They realize inventory turnover will be relatively low and compensate
for it by trying to attain higher margins.
Financial Management . High leverage ratios mean that growth cannot
be debt funded except at high interest rates which serve to depress
profitability. Since concentrated firms are primarily tied to one
segment and a reasonable level of growth may be Important for such
firms, high leverage ratios may have a relatively critical effect on
their profitability.
Data Collection
This project was part of a larger ongoing research project
sponsored by the American Surgical Trade Association (Haring and
Stephenson 1977). A mail questionnaire was utilized to collect the
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data. It was formulated in an accounting system format with precise
definitions of each profit and loss statement and balance sheet item.
It followed the Industry's recommended, standardized acountlng format.
Questionnaires were sent to all 220 members of the American
Surgical Trade Association in February of 1977. Responses were sought
on the 1976 operating year. Trade association executives estimate
that their membership Includes 60 to 70% of the United States firms
that are primarily engaged in the wholesaling of medical supplies and
equipment (Stephenson, et, al. 1979). The three industry firms of
national market scope (i.e., American Hospital Supply, Will-Ross,
and General Medical) are not study participants.
Useable responses were received from 129 firms representing a
response rate of 59 percent. The sample is made up primarily of
local, one-location firms associated with one metropolitan market
and surrounding secondary markets.
Operational Definitions
The Dependent and Independent Variables . Wholesalers directly
reported their net operating income or pre-tax profit as a percentage
of net sales (i.e., (gross operating Income - total expenses) /net
sales) for 1976. Direct measures were also obtained on the percentages
of orders under $25 and over $200, their percentages of equipment and
credit sales, their overall sales volume in 1976, their sales growth
in the years 1972 to 1976, the percentage of their sales in each of the
available market segments, the number of sales transactions in 1976,
the size of their sales force, their average inventory, the number of
line items in their inventory, cost of goods sold, total assets, and
net worth.
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Average order size was calculated by dividing the 1976 sales
volume by the number of sales transactions in the year. Sales force
productivity was derived by dividing the 1976 sales volume by the
nvnnber of salespersons in the firm. To derive the concentration
variable, the percentage of sales each firm had in the segment
having the highest relative sales volume among all the segments was
recorded. Inventory turnover was calculated by dividing the cost
of goods sold by average inventory. Finally, each firm's leverage
ratio was calculated by dividing total assets by net worth.
Classification of Firms into Segmentation Strategies . Each firm
reported the portion of its total sales (i.e., to 100%) that come
from each of the available market segments in this industry. Firms
were classified into "hospital," "physician," or "mixed" categories
based on the following criteria.
(1) Hospital Concentrated Firms ; 55 percent or more of a
firm's revenue is from the hospital market (i.e., 62 firms);
(2) Physicians Concentrated Firms ; 55 percent or more of a
firm' s revenue is from the physician market (i.e, 26 firms);
(3) Mixed Firms ; less than 55 percent of a firm's revenue is
from any one market segment (i.e., Al firms).
The 55 percent level was specified based on pre-study interviews
with a sub-sample of firms from this industry. It was felt that a firm
with 55% of its revenue coming from one market can, at most, have only
45% of its revenue from another segment and, as a result, the former
segment may be relatively dominant in terms of firm operations. To
determine the sensitivity of the data to the specification of cut-off
levels for each strategy, cut-off points were varied from 50 to 75%
and analyses were performed between the dependent and independent
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variables. Analysis resvilts were stable regardless of cut-off level,
although the sl^iificance of certain relationships varied in the
physician segment due to low sample sizes at the upper cut-off points
(i.e., 16 physician firms remained at a 75% cut-off level).
Analysis
Initially, the regression model with net operating income
specified as a function of sales force, firm size, asset, and financial
management variables was estimated for the entire sample of 128 firms.
Specifically, the model estimated is
Y = Bq + B^X^ + B^X^ + B^X^ + . . . + B^^X^^ + e (1)
with the X. corresponding the variables presented in Table 1. As
indicated at the top of Table 2, the fit of this model for all firms
2
is relatively poor (R = .15). Among the independent variables, only
2
the concentration variable is significant at the .05 level.
In order to test the appropriateness of the pooled analysis, a
second regression model was estimated utilizing two dummy variables to
represent the classification of fimns as hospital concentrated, physician
3
concentrated, or mixed strategy firms. Hospital concentrated firms, the
largest category, were selected to represent the baseline for comparison,
with physician concentrated firms represented by the first dummy variable
and mixed strategy firms represented by the second. These dummy variables
were included in the model to test for differences in the intercept.
Additionally, each dummy variable was included in an interaction term
with each of the eleven predictor variables to test for differing slope
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coefficlents across the three strategy groups. The model estimated
then becomes
11 11 11
Y =
i=l
^^""^ "
1=1 ^^^""^""l^
""
1=1
^^^^''2> -^ ^0 -^ ^34^1
+ 83^02 + e (2)
where j ranges from 12 to 22 and k ranges from 23 to 33. The X, once
again represent the eleven predictor variables utilized in equation 1
and shown in Table 1; B- now represents the intercept associated with
hospital firms, while the coefficients associated with the physician
concentrated dummy variable (D. ) and the mixed strategy dummy (D^)
indicate the change in B_ resulting from being a physician concen-
trated or mixed strategy firm as opposed to a hospital concentrated
firm. The coefficients associated the interaction terms (B. and B, ) give
the differential effects of the predictor variables within each group.
The overall test for different intercepts (Johnston 1972, p. 198)
yields an F-value of 4.8 (2 and 114 degrees of freedom) indicating
an overall difference in intercepts. The test for differing slope co-
efficients yields an overall F-value of 3.65 (22 and 92 degrees of
freedom) . Both are significant beyond the .01 level. These resxilts
indicate that the pooling of the three groups of firms is inappropriate
due to overall differences in the effects of the management variables
on net operating profits of firms in each group.
Additionally, one can locate the variables responsible for the
overall difference in slope coefficients through the examination of
the t-values associated with each of the twenty-two interaction terms
(B. and B, ) . As noted in Table 2, five of the eleven variables have
2 '^
significantly different coefficients for the different strategic groups.
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When a separate model (equation 1) is estimated vd.thin each group,
the explanatory power of the model increases substantially. One can
2
note at the top of Table 2 the increase in R for each of the three groups
2
as compared with the (inappropriate) pooled analysis. The R for the
disaggregate analyses ranges from .40 for mixed strategy firms to .70
2
for physician concentrated firms, in all cases for exceeding the .15 R
2
obtained in the pooled analysis. As expected, the R values are highest
2
for the concentrated firms. The R (adjusted) obtained from the model
in equation 2 is .58. This again illustrates the necessity of controlling
for mariteting strategy in the analysis of firm profitablility relationships.
Discussion
The specific nature of the differences in relationships fotmd to
exist between profitability and management variables depending upon
dominant marketing strategy will now be examined. Although not
significantly different between the groups, inventory turnover, average
growth, and percentage of equipment sales tended to affect profit-
ability in the anticipated directions.
A high average order size is a significant factor for the hospital
concentrated firm, given the lower gross margin in this group, but is not
related to the profitability of physician servicing and mixed strategy
firms which are organized to process and handle smaller orders. Unex-
pectedly, the percentage of orders over $200 is significantly related to
the profitability of physician concentrated wholesalers, but is not related
to the profitability of hospital concentrated firms. This may result
from the predominance of large orders in the hospital servicing firms;
a high percentage of large orders is to be expected. For the physician
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concentrated firm, large orders are a "bonus", contributing to overhead
and enhancing the profitability of the firm.
Sales force productivity is a key variable in the profitability
of physlcan concentrated firms, but is not significantly related to
the profitability of hospital concentrated and mixed strategy firms.
This follows from the relative nimber of customers in these groups;
the physlcan concentrated firm must rely on an efficient, effective,
and consistent effort from its sales force in contacting the physicians
in a market area. Hospital concentrated firms, on the other hand,
derive more income from contracted, straight re-buy, or contract bid
arrangements and from large one-time equipment sales, thus redxicing the
impact of the sales force productivity variable on their profitability.
Concentration, defined as the percentage of sales volume in the
segment having the highest overall sales volume, has the most critical
negative impact on a physician concetrated firm's profitability. This
may be based on the low volume/growth nature of the physician market.
The three strategy groups each differ with regard to the Impact
of leverage ratio on profitability. Both the hospital and physician
concentrated firms show significant negative Impacts of leverage ratio
on profitability, while there is no relationship between these variables
for mixed strategy firms. Additionally, the negative impact is much
stronger for physician concentrated firms than for their hospital
concentrated counterparts, due perhaps to their smaller size and
potentially higher borrowing costs.
-17-
In general, it seems that the variability of a predictor variable
within each group is a necessary condition in determining that variable's
contribution to explaining variation in profitability. (Indeed, a
variable must have variance to explain variance.) For example, a high
percentage of orders over $200 is the norm for hospital servicing firms.
Thus the explanatory power of this variable is low for these firms, but
higher for physician concentrated firms where there is higher variance
among the firms on this variable.
CONCLUSIONS
The above discussion seems to indicate that, in the analysis of
profitability, firms cannot be aggregated even at the single industry
level. Although the conclusion is based on an analysis of firms in
only one industry at one point in time, it seems that an analysis of
the relationships among managerial variables and profitability m\ist
be done only after accounting for major marketing strategy (in this
case segmentation) differences.
This study supports and extends the criticisms of Porter (1974),
Bass (1975), Cattin and VJittink (1976), and Bass, et. al. (1977, 1978)
with regard to the issue of pooling of data across industries in
estimating relationships. Specifically, this study indicates that
even pooling within industries may not be appropriate; variable
relationships must be estimated separately for firms following dif-
ferent marketing strategies.
M/C/188
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FOOTNOTES
Separate models were estimated with return on assets and return
on net worth as dependent variables. Since asset structure is taken into
account in these variables, corresponding asset managment and financial
structure variables were deleted as predictors in these isodels. While
the power of these models in explaining variation in the dependent vari-
ables is somewhat lower, the conclusions reached in this paper with
regard to the appropriateness of pooling and basic variable relationships
remain unchanged.
2
It is recognized that many of the relationships in this model are
not, in theory, linear. Log transformations were employed to test for
one type of nonlinearity, with a slight decrease in the fit of the model
2fovmd (as measured by R calculated after reversing the transforma-
tion) . This, in addition to the inspection of the data, lead the authors
to believe that within the range of the data collected from this sample
the relationships are substantially linear,
3
To examine the potentially unequal error-variance associated with
firm size, firms in each group were arrayed according to net sales and
the Goldfield-Quandt test for homoscedasticity was applied. None of the
F-values associated with this test were significant at the .05 level or
beyond, leading to the conclusion that heteroscedasticity is not a
problem in this model.
Table 1
Independent Variables Utilized in This Research
Management of the Sales Force
X. Percentage of orders under $25
X_ Percentage of orders over $200
X^ Average order size (i.e., sales volume /ntomber of
transactions)
X, Percentage of equipment sales
X_ Sales force productivity (i.e., sales volume/number
of salespersons)
X, Concentration (i.e., the percentage of sales in the
segnent having the highest overall sales volume
among all segments)
Management of Firm Size
Zj Average growth from 1972 to 1976
Asset Management
X« Items in inventory
Xq Inventory turnover (i.e., cost of goods sold/
average inventory)
Financial Management
X,QPercentage of credit sales
X-. Leverage ratio (i.e., total assets/net worth)
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